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© Method for producing bone cement for fixing protheses and device for carrying out said method. 

(57) The present invention relates to a method for producing 
bone cement for fixing protheses, whereby the bone cement 
is manufactured by mixing various substances with each 
other to provide a setting mass which in set condition is 
adapted to fix protheses at surrounding bone tissue. In order 
to prevent large amounts of air from being stirred into the 
mixture, mixing of said various substances occurs under 
vacuum. The invention also relates to a device for carrying 
out the method for producing bone cement for fixing 
protheses, whereby the bone cement is manufactured by 
mixing various substances with each other to provide a 
setting mass which in set condition is adapted to fix 
protheses at surrounding bone tissue, and whereby the 
mixture is applied to the bone tissue by means of a feed 
device (20) from which the mixture (19) may be pressed out. 
In order to avoid transfer of the mixture from a special 
mixing container to the feed device, the present device 
comprises an agitator (8) which is connectable to the feed 
device (20) and a vacuum source (17) which. is connectable to 
the feed device for mixing said substances in said feed 
device under vacuum. 
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METHOD FOR PRODUCING BONE CEMENT FOR FIXING PROTHESES AND 
DEVICE FOR CARRYING OUT SAID METHOD. 



The present invention relates to a method for producing bone 
cement for fixing protheses, whereby the bone cement is manu- 
factured by mixing various substances with each other to pro- 
vide a setting mass which in set condition is adapted to fix 
protheses at surrounding bone tissue. The present invention 
also relates to a device for carrying out said method. 

Bone cement is produced by mixing two or more substances with 
such properities that the mixture is set. Before setting the 
mixture has the character of a soft mass which is introduced 
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into the bone tissue into which the prothesis shall be 
applied. When the mass is in position in the bone tissue, 
the prothesis is inserted therein and fixed in position 
after setting of the bone cement. 

When mixing the substances, substantial amounts of air are 
stirred into the mixture and it has been observed that the 
strength of the final product is more and more reduced wrth 
an increasing amount of air in the mixture. 

The object of the present invention is to eliminate this 
problem and increase the strength of the final product. 
This is arrived at, according to the invention, by mixing 
the various substances during vacuum. The object of the 
invention is also to provide a suitable device for carrying 
out said method and such a device is characterized substantial- 
ly by the fact that a feed device for delivering the mixture 
to the bone tissue is connectable to a mixing device and a 
vacuum source «► 

Since mixing occurs during vacuum, air supply to the mixture 
is minimized and since mixing may occur in the feed device, 
20 it is not necessary to transfer the mixture from a mixing 
bowl or similar to the feed device. 

The invention will be further described below with reference 
to the accompanying drawings, in which 

fig. 1 is a section through a device for mixing bone cement 
25 in accordance with the present method? 

fig. 2 is a section through a feed device for delivering 
bone cement to bone tissue; 

fig. 3 is a section through another device for mixing bone 
cement as in the method according to the invention* and 
30 fig. 4 is a section through the lower portion of the device 
of fig. 3. 
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For carrying out the method according to the invention, a 
mixing container 1 is used, including a space 2 for mixing. 
The mixing container 1 may be provided with a cap 3, which 
may be sealingly connected to the mixing container by mea;.. 
5 of a sealing ring 4 or similar. The cap 3 is arranged on the 
mixing container 1 such that it adheres thereto and this 
holding may be obtained by means of resilient balls 5 provi- 
ded on the cap 3 and gripping under an edge la on said mixing 
container 1. 

10 The cap 3 comprises a mounting member 6, wherein the shaft 7 
of an agitator 8 is rotably mounted. The agitator 8 compri- 
ses agitator blades 9 which are adapted to extend downwards 
close to the bottom of the mixing space 2. The shaft 7 of 
the agitator 8 has a recess 10 for permitting connection 

15 of the shaft 7 to an output shaft 11 of a driving motor 12 
for operating the agitator 8. The driving motor 12 is moun- 
ted on a frame 13 , onto which the mixing container 1 may be 
positioned for carrying out the mixing procedure. 

The cap 3 and its mounting member 6 has a passage 14 and a 
20 connecting nipple 15 is provided on the mounting member 6, 
the interior of said nipple defining an extension of said 
passage 14. A hose 16 to a vacuum pump 17 is connectable to 
the connecting nipple 15 and said pump 17 is adapted to obtain 
a vacuum in the mixing space 2 by sucking out air therefrom 
25 through the passage 14 , connecting nipple 15 and hose 16. The 
vacuum pump 17 is adapted to lead out air and gases from the 
mixing space 2 via an outlet conduit 18 and also from the ope- 
rating room wherein the mixing is carried out. 

For the manufacture of bone cement, two or more suitable subs tan 
30 ces are placed in the space 2 of the mixing container 1. Of 
these substances, one substance is a liquid, substantially 
including monomethylmethacrylate, and another substance, a 
powder, substantially consisting of polymethylmethacrylate. 
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By mixing said substances and eventual additional substances 
of suitable type, a mixture 19 is obtained which is set to 
an acrylate-based bone cement. 

In order to obtain said mixture 19, said liquid is poured into 
5 the space 2 of the mixing container 1. Eventually, the liquid 
may be cooled to 2-6°C, preferably 4°C, before or after supply- 
ing it to the mixing space 2 in order to facilitate the mixing 
procedure and/or improve the properities of the final product. 
After supplying the liquid to the mixing space 2, the powder 
10 is added to said liquid. The cap 3 is placed on the mixing 
container 1 and the container on the frame 13, whereby the 
agitator shaft 7 is connected to the drive shaft 11. There- 
after, the hose 16 from the vacuum pump 17 is connected to the 
connectina nipple 15 and the pump is activated. The vacuum 
15 pump 17 is operated a certain time, e.g. at least 5 seconds, 
preferably at least 10 seconds, until a vacuum of at least 
70%, preferably 90-98%, is generated in the mixing space 2. 
It is generally suitable to generate by means of the vacuum 
pump 17 a vacuum (negative pressure) of 0,05-0,5 bar absolute 
20 pressure and carry out the mixing at this vacuum. When the 
desired vacuum is generated, the agitator 8 is activated to 
rotate and because of this stirring, the substances in the 
space 2 will mix under vacuum to a suitable mixture 19. While 
the mixing : procedure is carried out under vacuum, 'addition 
25 of air into the mixture 19 during stirring is minimized. A 
minimum stirring time is required for efficient stirring of 
the mixture 19. This is e.g. 30-90 seconds, preferably 30-60 
seconds. It may be advantageous to carry out the mixing proce- 
dure at a temperature of 0-2 1°C in the mixing space 2. After 
30 the required mixing^ the vacuum is abolished anci the mixture 
19 obtained in the mixing space 2 is transferred to a feed 
device 20 (see fig. 2) adapted to deliver the mixture 19 to 
that cavity in the bone tissue wherein the prothesis shall be 
fixed. The feed device 20 comprises a cylinder 21 defining a 
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space 22 for -the mixture 19 and provided with a displaceable 
piston 23. The cylinder 21 has a threaded and portion 24, 
onto which a discharge tube 25 is screwed. After filling 
of the mixture 19, the feed device 20 is placed in a disch 
5 ging device (not shown) adapted to press out the mixture 19 
via the discharge tube 25 by moving the piston 23 towards 
said tube. When the feed device 20 has been placed in the 
discharging device, the discharge tube 25 is bought into 
that cavity in the bone tissue wherein the prothesis shall 

10 be fixed and a suitable amount of mixture is discharged 

from the feed device 20 by means of the discharging device. 
Thereafter, the prothesis is inserted into the mixture 19 
in the bone tissue and placed in the desired position, where- 
after the mixture is setting. After setting, the bone cement 

15 fix the prothesis in its position. 

In order to avoid transfer of the mixture 19 from a mixing 
bowl to a feed device, the device of fig. 3 may be used. 
Hereby, mixing of the mixture 19 occurs in the space 22 of 
the feed device 20. In that case, a cap 26 corresponding 

20 to the cap 3 is used, but it has threads 27 such that it 
may be screwed onto the threaded end portion 24 of the 
cylinder 21. In that case, the frame 13 is preferably provi- 
ded with a holding device 28 adapted to hold the cylinder 21 
of the feed device 20 during the mixing procedure with the 

25 agitator 8. The holding device 28 comprises spring loaded 

balls 29 which can snap over a lower collar 30 on the cylin- 
der 21. The underside of the lower collar 30 engages the 
holding device 28 through a sealing ring 31. The holding 
device 28 has a passage 32 opening into a connecting nipple 

30 33. A branch 34 of the hose 16 to the vacuum pimp 17 is connec- 
table to said nipple 33. 

Liquid and powder of the abovementioned type is brought into 
the space 22 in the feed device 20, the cap 26 is screwed on, 
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the feed device 20 is placed on the holding device 28 and 
the hoses 16, 34 are connected. Thereafter, the vacuum pump 
17 is activated, which means that a vacuum is generated in 
the space 22 on one side of the piston 23 as well as in 
5 a space 35 beneath the piston. This means that the piston 23 
will not be sucked upwards by a vacuum in the space 22 , 
since there is a corresponding vacuum on the other side of 
the piston 23. 

When stirring is finished, the cap 26 is loosened, the 
10 cylinder 21 is removed from the holding device 28 and the 

discharge tube 25 is screwed thereon, whereby the feed device 
20 is ready for use with the discharging device. In this case 
it is thus ensured that the mixture 19 in no way is moved 
from one space to another before inserting it into the cavi- 
15 ty in the bone tissue. 

The invention is not limited to the described method nor 
the illustrated device, but may vary within the scope of the 
following claims. Thus, mixing may occur at another suitable 
vacuum than within the aforementioned values of 0,05-0,5 bar, 

20 the liquid need not necessarily be cooled to 2-6 C, preferably 
about 4°C, but may be cooled to other temperatures or not 
be cooled at all, the mixing procedure may eventually occur . 
at other temperatures than 0-21°C in the mixing space 2, 
the mixing procedure may begin at another occasion than the 

25 abovementioned and the mixing time may vary within other 

limits than the abovementioned. The bone cement may be produ- 
ced by mixing other substances than the abovementioned and 
the mixing may occur in other types of containers and spaces 
than the aforementioned. Stirring of the mixture under vacuum 

30 may be carried out manually and other types of frames and 

vacuum generating devices than the abovementioned may even- 
tually be used. 
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Claims 



1. Method for producing bene cenent for fixing protheses, 
whereby the bone cement is manufactured by mixing 
vftricas substances vith each other to provide a setting 
r.a£s which in set condition is adapted to fix prothc-Fcs 

5 at rorrouncing bone tissue, char act eri zee 

b y r.i>:ing said various substances under vecuur: in 
ox-der to jaininiize addition of air into the mixture. 

2. Kethod according to claim 1, characterized 

* 

i n that mixing occurs under vacuum of 0,05-0.5 bar 
10 . absolute pressure. 

3. Method according tx> claim 1 or 2, characterized 
i n that mixing occurs at temperatures within the ren-e 

of 0-21°C in -<a mixing space (2) intended for the mixture. 

4. Kethor. according -to any preceding claim, whereby one of 
i5 . the substances in the mixture is a liquid, e.g. mono- 

methy line thacry late, characterized by 
cooling said liquid before nixing to a temperature of 
r-6°C, preferably about 4°C. 

5. Kethoc according to any p/v-cc-dinc claim, c h a r a c - 
20 terized in that rixing is carried out under a 

vacuuv, of at least 705, p:*fersbly 90-96%. 

6. EethoS occcroing to any preceding claim, c h a r a c - 
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terized by initiating mixing after a certain 
vacuum has been obtained in a mixing container (1) 
adapted for mixing. 

Method according to any preceding claim, whereby mixing 
is carried out in an operating room wherein the bone 
is operated, and whereby vacuum is generated by means 
of a vacuum source (17) which is connectable to a 
mixing container (1 or 21) wherein mixing occurs, 
characterized by discharging gases 
generated in the mixing container (1 or 21) before 
and/or during and/or after mixing by means of the vacuum 
source (17 ) . 

Device for carrying out the method for producing bone 
cccent for fixing prothescs, whereby the bone cement 
is rar.ufactured by nixing various substances with each 
other to provide a setting mass which in set condition 
is aceptec to fix prctheses at surrounding bone tissue 
according to clsim 1. and whereby the mixture is applied 
to the bone tissue by means of a feed device (20) from 
which the mixture (19) may be pressed out, charac- 
terized by an agitator (8) which is connectable 
to the feed device (20) and by a vacuum source (17) 
which is connectable to the feed device for mixing said 
substances in said feed device under vacuum. 

Device according to claim 8, characterized 
i n that the agitator (8) and vacuum source (17) are 
connectable to the feed device (20) through a cap (26) 
-or ccalinq off 5 space (12) an said feed device, from 
which space the mixture (19) is intended to be pressed 
cut . 

0. Device according to clair. 8 or 9 , whereby the feed 
device (20) comprises a cisplaceable piston (23) which 



9. : 

is adapted to be moved into a space (22) with the 
mixture (19) for pressing out the mixture therefrom 
and whereby mixing of said mixture occurs in said 
space while said space is connected to the vacuum 
source (17) for generating a vacuum in said space, 
characterized in that the vacuum source 
(17) is provided also to subject a space (35) on the 
outside of the piston (23) to vacuum while it at the 
same time generates vacuum in the space (22) within 
the piston, whereby the space (35) is defined by 
the outer side of the piston and by a holding device 
(28) for holding the feed device (20) during the 
mixing procedure. 
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© Method for producing bone cement for fixing protheses and device for carrying out said method 

The present invention relates to a method for producing 
bone cement for fixing protheses, whereby the bone cement 
is manufactured by mixing various substances with each 
other to provide a setting mass which in set condition is adap- 
ted to fix protheses at surrounding bone tissue. In order to 
prevent large amounts of air from being stirred into the mix- 
ture, mixing of said various substances occurs under 
vacuum. The invention also relates to a device for carrying 
out the method for producing bone cement for fixing pro- 
theses, whereby the bone cement is manufactured by mixing 
various substances with each other to provide a setting mass 
which in set condition is adapted to fix protheses at surround- 
ing bone tissue, and whereby the mixture is applied to the 
bone tissue by means of a feed device (20) from which the 
mixture (19) may be pressed out. In order to avoid transfer of 
the mixture from a special mixing container to the feed de- 
vice, the present device comprises a agitator (8) which is con- 
nectable to the feed device (20) and a vacuum source (17) 
which is connectable to the feed device for mixing said sub- 
stances in said feed device under vacuum. 
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